WO 2022/256280

Fig.

L
25

1/21

1A

PCT/US2022/031501

MATCH to FIG.1“B" =

WIRED COMMUNICATIONS

| memory / / RADIO COMMUNICATIONS

- ¢
yans
Joy-Stick/Rolter-Ball 1 PROCESS CONTROL FIRE/Explosion
Mouse/Tracking Ball PROCESSOR=1/O 5
Touch Screen/i-PAD COMM, via sadioflight/wire | ™. ensor{s}
Printer/Speaker/VAC, . . \
Microphone/Array{s), ] i \Q‘\\\
Wireless controlier . \ e, .
5 2 \QQ}\ R 5
<32 \ O, 1 B o
28 . g8
c 1 IR N " £5 1] .
el gl 28| |\ SEERIEHE
® 6 R AL \ - & 28 8.8
wIles|$a N g B €2 §
SHEEIUS R T3 2 g g
PRl Ry as| || 2 25
= & =4 =2 g
g3l | [woron N1<B82|| 28] | 55| 53] |52 ||| 28] || 55|85
BE| | [sone Bq| |EE) |52 ||| |S81 &5k
g S FUELLING/TRANSFER - 4 et 4 R
B || sueey “Tank SYSTEM (purip(s), Valves, 1 ' il
88 Maiatsgients Compressof(s), controls w Ay 500,
e %2-1-—~—5%...;,. §§3.— R
8|, | Momon . cal |BLlI|BZ] | 8 gt 8.
g5 [lseone || 3ozl 82| |25 |53 28] 23] |58 |52
22 : S R R IEE IR 13 g 8| |38
: Ll s R | * b4 S '? ® 3 £
SN |5elEd) 5 — & | 23| |88
N = STl E2 F / . &8 158 18 b
T == £ S5 5 A £ |2 E 3y
S | TR ZE AT 3 %z
SN 5, Z e 8 f 4 7 &= % <
Y “mllgellce 5 L =5 33
\\ ks 53 ] ¥ -7 8 E =
Mg g 4 ? . j; E-
™ \\\\\ % g ‘ o le" 28
m\ | - g
Joy-5tick/Rotler-Bal \ H i -
Mouse/Tracking Ball | i
B ¢ Safety INSTR. (SiS) FIRE/EXPLOSION
tinter/Speaker/ViA.C. o v e - v
P iy SYSTEM PROCESSOR SENSOR(S)
Wiretess controlier Kgﬁi%;z]z;

MEMORY l

L

RADIO COMMUNICATIONS

\\ LIGHT COMM. — Fiber optic/OWC T T

WIRED COMMUNICATIONS

MATCH to FIG. L “B” -



WO 2022/256280 PCT/US2022/031501
2/21
Fig. 1B o i
N . ¥
& MATCH to FIG. 1 "A" . F
ot R el Y i
IR i
= WIRED COMMUNICATIONS \
I LIGHT COMM.- FIBER OPTIC/OWC ) V\\
%«/ RADIO COMMUNICATIONS \\\ \\'
Y R
S.% | MEMORY it
e Joy:Stick/Roller Ball
Process Control Mouse/Track Ball
FIRE/Explosion Processor /O Touch iﬂreenﬂ-;sﬁ
\ Comm. Via radio/light/wire Printer/Speaker/V A.C.
Sensor(s) ‘ . Microphone/Arrayls)
7 \ Wireless Contrafler
_.«-:_‘;_M-’ e \
//ff:;‘ - ) ‘\
i 5y ,// w3
£2 g 2 kY .
E = a £ g N
- & £ ",
8= o g yg -
. Il B3] |82 Siles|s . N
€ £32 3 So el B N
Sslllez] |es | SEIEE|%e 5s :
IR ERIETE 23155038 22
i g2l 1&gl 3nli22i2 ET JEENSEY 23 o
2AINSE| | BEll| & | 22| ||8%| |82 52|57 52 T2
5E =9 £3 SEliisy % EE-R -2 4 5
sz g T E g2 8 g % S
& Ee 28 & @l lle’ . I £E2
. ,.__T - i . -+ Vehicle/Transfer Tank ﬁ ReceivingTank || © &
) : | 1] Receiving Fuel Measurements || § &
Corm el el 17T | 12
oA 58|l =5 3%
. . = £4 N k<] E
e IRl 2 s gl BBl | aE] |EE Y| .
RRRIE AR5 £ 31U E S EES IR MR FAE 5
x :E % - » - 3 =
55| |83 2¢ ; s2|28| 8 £ X
e T < F Ry cy|=2llef v g
a B * v B TR B i 3 =
g% Te |25||E"Y $a
EE- g s £ g
<8 25

SAFETY INSTR. {515} JOY-Stick/Roller Ball

FIRE/Explosion SYSTEM PROCESSOR Mouse/Tracking-Ball
Sensor(s) ] 1/O COMM. Via; . 1. Touch Screen/I-PAD
Radio/Light/wire J| Printer/Speaker/v.A.C.
% ;| ‘Microphone/Arrayts)

5 ,/ Wirefess Controller
y
¥

R

ADIO COMMUNICATIONS

€MATCH ta FIG. 178"




WO 2022/256280 PCT/US2022/031501
3/21

Fig. 2A

Process Control Safety Emergency Stop/Shut-down INPUTS

EMERGENCY STOP-DOWN BUTTON HiGH Viehicle Motion/Movement 3-214
Manual Emergency Stop Device(s)
HIGH-HIGH TANK LEVEL 2-0Z HIGH-HIGH % LE.L. EVACUATE ZONE 2413
SUPPLIER TANK +++ DANGER ~ EXPLOSIVE ATMOSPHERE +++
HIGH-HIGH TANK LEVEL 2-03 [ — I SYSTEM POWER OUTAGE JLOSS 244 l
RECEIVING TANK

“"""""“{7 HIGH ~ HIGH FLOW RATE ALARM 2-15

LOW - LOW TANK LEVEL 2-04

SUPPLIER TANK
E. R.C. DISCONNECT = SENSOR ALARM2-16 I
LOW ~ LOW TANK LEVEL 2-05
RECEWVING TANK COUPLER / ADAPTOR Connection sopt. 217
HIGH - HIGH TANK PRESSURE 206 || |- HYDRAULIC System Fallure 2-18 }
RECEWVING TANK
Communication Failure 2-19
HIGH = HIGH TANK PRESSURE 2-07
SUPPLIER TANK

Excessive Winds / Matrological System2-:20 i

—’ HIGH -~ HIGH SUPPLY LINE PRESSURE 2 l
GH supeLY e HIGH = HIGH MOTION /MOVEMENTZ2-21

- Tri ~ AXIAL fAccelarometar(s) /Sensor(s)

m——i HIGH-HIGH VAPOR LINE PRESSURE = opt:2:08 {

HIGH -~ HIGH Motion / MOVEMENT 2-22
Cable/TETHER/ CHORD switch/micro-switch

I HIGH ~ HIGH SEISMIC ALARM 2-10 }"r\"‘“"
i FIRE / FLAME / HEAT [ SMOKE Datection2-23 +__
L.} HIGH-HIGH OXYGEN PERCENT %-SUPPLY LINE
2 ! ARC /SPARK / STATIC Ophical Detection3-24 F—
v_J{ HIGH-HIGH DXYGEN % - VAPOR LINE{opt) 2-12 l EXPLOSION/SOUN/PRESSURE Wave dection2-25
e :
TOFIG. 2-B
o
b
]
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A Process Control System ; Safety Emergency Stop/Shut-down ;Power & Processor
A ’
1. Fig. 2B
A TOFIG. 2-A

A

s

b

DUEL / TWIN Power Source
-Grid Supplied / Two Sources
or
- Grid and Onsite Generation
- Duel Onsite/onboard Gen. 2-26

5 l
Reliable Duel Feeders, Auto
Transfer SW, with twin/Duel
Dedicated Isalation xfmr's for
clean, redundant, isolated, and
Conditioned, Duel Feed For
U.P.5.Power Supply 2-27

Battery Powered U.P.S. System
Powerto P.C.S. Dedicated
Process Control System 2-28

EMERGENCY SHUT-DOWN :2-29
SYSTEM ; DEDICATED PLC/PROCESSOR /SIS 1/O

“C"="A" + “B” + Fire Activation/Comm.Links N

“B”= Shutdown + XFER Line and Vehicle Release

“A” = nput Path = Transfer System Shutdown

e e
f“i{‘
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Fig. 3A

Safety Instrumented System (SIS} Emergency Stop/Shut-down INPUTS

i1  EMERGENCY STOP-DOWN BUTTON

B HIGH Vehicle Motion-Movements 3-21A
Manual Emergency Stop Device(s)

HIGH TANK LEVEL
SUPPLIER TANK 3-02 HIGH fHIGH % L.EL. Evacuate Zone 313
++ DANGER _EXPLOSIVE ATMOSPHEREF+
HIGH TANK LEVEL

RECEWING TANK 3-03

__.‘w-—«-ww{ SYSTEM POWER OUTAGE/ LOSS 314 ]

W**{ HIGH FLOW RATE ALARM 3-15 l

"‘{ E.R.C. DISCONNECT = SENSOR ALARM3-16 l

LOW TANK LEVEL
SUPPLIER TANK 3-04

LOW TANK LEVEL
RECEIVING TANK 305

HIGH TANK PRESSURE

RECEIVING TANK 3-08 ummmmwmww{ COUPLER / ADAPTOR Connection =opt3-17 !

"”MtHVDRAUUC SYSTEM FAllure 3-18 ]

HIGH TANK PRESSURE
SUPPLIER TANK 307
Communication Failure 3-19
,__J HIGH SUPPLY LINE PRESSURE 3-08 ]
W[ HIGH-HIGH Strainer DI, fPressurs 3-08A ; - } Excessive Winds / Metrological System 3.20
-—-—{ HIGH VAPOR LINE PRESSURE = {opt} 309 l ] HIGH- HIGH MOTION /MOVEMENT 321
k1 Tri ~‘AXIAL fAccelerorneter(s) f5ensoris)
——4 LOW PRESSURE CUT-OFF VAPOR COMP.(Op)0SA |
HIGH- HIGH Motion / MOVEMENT 3.22
Cable/TETHER/ CHORD switch/micro-switch
1 HIGH SEISMIC ALARM ={LAND)3-30 ]-—f g :
- ] FIRE / FLAME / HEAT [ SMOKE; Detection3-23 l»—‘*
"’“'”l HIGH OXYGEN PERCENT %-SUPPLY LINES-11 l l ARC/SPARK / STATIC Ogptical Detection 3-24
“‘“"I HIGH OXYGEN % - VAPOR LINE{optional]3-12 | I Explosion/Sound/press wave detection 3:75 {..._
i
b, B .
=3 T T FIG. 348
s; 4
é
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Fig. 3B

Safety Instrumentated System (SIS} Emergency Stop/Shut-down

i POWER & 5.1.5 PROCESSOR INPUTS / QUTPUTS

TOFIG. 3-A

DUEL / TWIN Power Source
~Grid Supplied / Two Sources
or
- Grid and Onsite Generation
- Duel Onsite/onboard Gen. 3-26

Reliable Duel Feeders, Auto Transfer SW, with
twin/Duel Dedicated Isolation xfrr's for clean,
redundant, isolated, and Conditioned, Duel Feed
For U.P.S.Power Supply 3-27

Battery Powered U.P.5. System Power to
Dedicated Safety Instr. System (SIS)
3-28

EMERGENCY SHUT-DOWN 3-29
SYSTEM ; DEDICATED PLC/PROCESSOR /SIS/ I/0

“C"= “A" + “B” +Plus Fire Activation/Comm. Links '

“A” = Input Path = Transfer System Shutdown

“B”= Shutdown + XFER Line and Vehicle Releaze \

et 4

i s

TOFIG. 3-C T
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Fig. 3C iy

B
Safety Instrumentation System (515) Emergency Stop/Shut-down DUTPUTS B
TO FIG: 3B et 5T T iy
Audible / Visual Alarms/Lights/Strobes 3-30 "1 **yapor supplier fTank Ling ISOLATION VALVE 7p*
Siren/Constant/Pulsing/Horns RED/YELLOW/GREEN Valve = CLOSED — Positive Position Fesdbark 341
Supplier Tank/Ling ISOLATION VALVE " A" o
. Vapor Receiving Tank/Ling ISOLATION VALY 44"
Valves CLOSED-P.P Feedback signal 3-31
en Valvs = CLOSED - Positive Position Feedback 342

Supplier Tank/Lina ISOLATION Bleed Valve-BTWN. :
Isclation Valve A+B /Valve = Blead PPFB(optional}32 Vapar Receiving Tank/Line tsolationBLEED VALVE/BTWN

** 150, Valves “Aand B Valve = Bleed-PPFR{Dp1)3-43
Supplier Tank/Line ISOLATION VALVE "8”
ValvesCLOSED ~P.R.F.B. 3-33 F

**\apor Receiving Tank/Line ISOLATION VALVE “B*

Valve = CLOSED ~ Positive Position Feedback 544

Recelving Tank/ Ling ISOLATION Valie “A"
Valve = CLOSED -~ P.P.F.B. 3-34
Receiving Tank/ Line ISOLATION BLEED Valve-BTWN g“;”i‘: “”‘“mag‘i;““-‘"“‘?ﬁ ransfer Line
1solationValve A+B / Valve = Bleed PPEB(optional)as elease System ‘
Receiving Tank/Line (SOLATION Valve "B” ..__i Activate/Deactivate any/all vehicle/vessel Lock-put -
Valve'= CLOSED ~ PPFB 3-36 System{s) — Liberate/Release vahicle vessel for

operator control, 346
Transfer Pump(s) Stopped/Off ; Auxillary/Amp’s FB37 |-—*—

FIRE/Flame/Heat/Smake Detection ACTIVATE

Fire Suppression/Alarms/Comm. Links 3-47
Compressor(s) Stopped/off- Auxi/Amp.'s FB 3-38

Explosion/Sound wave/Pressure Wave

Detection = ACTIVATE 3-48

**Vapor Supplier/ Tank Line ISOLATION VALVE A"
Valve = CLOSED — Positive Position Feedback3-33 Activate Purge and Inert Systerns 3-49 }-——4
: Vapor Supplier fTank Ling (solation BLEED Val.-BTWN

*Compressor(s] Stopped/Off ; AUX/AMP's F.B.3-50 l

et T

** 150 Valves A and B” Valve =Bleed PPEB(opt)3-40

*System specific; Vapor Mgmt./Headspace push uses compressor/suction/pressure, with/with-out pump.

** For use on Systems with Vapor Mgmt.; necessary equipment to install, but application specific.

tsolation Bleed Valve(s) may be pressure/self-actuated; and or optional/CS/PLC controlled w/PPFB, / Pressure Relief Valve/ P.R.V.

All actions are individually Identifible and all inputs/outputs are permenantly recorded with time and date stamp for future review.
Optional =DUEL Optional / PPFB = Positive Position Feedback / FB = Féedback / AUX.= Auxiliary Contactor / Amp's = Ampere’s Draw
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5.1.5. Safety Emergency Stop/Shut-down INPUTS Instrumentated

EMERGENCY STOP-DOWN BUTTON

Manual Emergency Stop Device(s)

HIGH-HIGH TANK LEVEL 3-02

SUPPUER TANK

HIGHHIGH TANK LEVEL 803
RECEIVING TANK

LOW - LOW TANK LEVEL 404
SUPPLIER TANK

LOW — LOW TANK LEVEL 4-05
RECEIVING TANK

HIGH - HIGH TANK PRESSURE 4-06
RECEIVING TANK

HIGH Vehicle Motion/Movement(S4-214

HIGH-HIGH % LEl. EVACUATEZONE 4-13
#+b DANGER ~ EXPLOSIVE ATMOSPHERE 44+

SYSTEM POWER OUTAGE / LOSS 414 i

]

HIGH — HIGH FLOW RATE ALARM 415 i

--——.-——r E. R.C. DISCONNECT =SENSOR ALARM 4-16

COUPLER / ADAPTOR Connection =opt, 4-17

~~}v HYDRAULIC SYSTEM FAlLUre 4-18

Communication Failure 4-1%

Excessive Winds [ Metrological Systam 4-20

HIGH ~ HIGH TANK PRESSURE 4-07

SUPPLIER TANK

mi HIGH ~ HIGH SUPPLY LINE PRESSURESO8 !

HIGH = HIGH MOTION /MOVEMENT 4-21

Tri ~ AXIAL fAccelerometer(s) /Sensor(s)

HIGH - HIGH Motion / MOVEMENT 4-22

""‘""‘“’ HIGH-HIGH VAPOR LINE PRESSURE = (opt}4-09 ‘

[ HIGH ~ HIGH SEISMIC ALARM {Land}4-10

s R

| HIGH-HIGH OXVGEN PERCNT % SUPPLY LNE11 |

‘-‘-‘—{ HIGH-HIGH OXYGEN % - VAPOR LINE(opt}4-12 l

Cable/TETHER/ CHORD switch/micro-switch

| FIRE / FLAME/ HEAT / SMIOKE- Detectiond-23 I—-

ARC /SPARK / STATIC Optical Detectiond-24 }..__

l EXPLOSION/SOUN/PRESSURE Wave dectiond-2s

" TOFIG. 4-B
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Fig. 4B

Safety Instrumentated Emergency Stop/Shut-down
POWER : S.L5, PROCESSOR INPUTS./ OUTPUTS

DUEL/TWIN
POWR SOURCE
-Grid Supplied/ TWO Sources or

-Grid and Onsite
Generation

-Duel onsite/onboard  4-26

l |

Reliable Duel Feeders, Auto Transfer SW,
with twin/Duel Dedicated Isolation xfmr's
for clean, redundant, isolated,; and
Conditioned, Duel Feed For U.P.S.Power
Supply 427

i f

Battery Powered U.P.S. System Powerto
Deditated SAFETY Instrument System
{5.1.5.) 4-28

l

EMERGENCYSHUT—DOWN 4-29
SYSTEM ; DEDICATED PLC/PROCESSOR /SIS 1/0

“C" ="AY + “B” -+ Plus Fire Activation/Comm, Links .

“B”=Shutdown + XFER Line and Vehicle Release \
“A” = Inpist Path = Transfer System Shutdown \\
M/MMW*‘“‘“%{"
TO FiG. 4-C e
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Safety Instrumentated System Emergency Stop/Shut-down OUTPUTS

Fig. 4C

TO FIG. 4-B

et 35
@;}{'\

Audible / Visual Alarms/Lights/Strobes 4-30 Vapor Supplier /Tank Line 1solation BLEED Val.-BTWN
Siren/Constant/Pulsing/Horns RED/YELLOW/GREEN *¥ 1o Valves “A and 8" Valve =Bleed PPEB(opt}d-4D

**Vapor Supplier Tank Line ISOLATION VALVE "B
priemeed Valve = CLOSED — Pasitive Position Feadback 4-41

Supplier Tank/Line ISOLATION VALVE “ A"
Valves CUOSED-P.P Feedback signal 4-31

**Vapor Recelving Tank/Ling ISOLATION VALV "A?
Valve = CLOSED ~ Pasitive Position Feedback 4:42

Supplier Tark/Line ISOLATION Bleed Valve BTWN.
{solation Valve &+8 /Valve = Bleed PPFB{opt}d-32

Vapor Receiving Tank/Lire BolationBLEED VALVE/BTWN

Supplier Tank/Line [SOLATION VALVE "B" *¥ 150, Valves “A and B Vaive = Bleed-PPFB{optia-43
Valve=CLOSED — P.PF.B, 4-33

| **vapor Recelving Tank/Line ISOLATION VALVE "8"
Receiving Tank/ Line [SOLATION Vake “A” 1 Valwe'= CLOSED ~ Positive Position Feedback 4-44
Valve = CLOSED ~ P,P:£.B. 4-34

Activate Automatic Fuelling/Transfer Line
Release System 445

L1
L

Receiving Tank/ Line ISOLATION BLEED Valve-BTWN
IsolationValve A+B / Valve = Bleed PPFBlopt) 4-35

Activate/Deactivate any/all vehicle/vessel Lock-out s
System{s)—Liberate/Release vehicle/vessel for

Receiving Tank/Line ISOLATION Valve “B"

Valve = CLOSED - PPFB 4-36 operator contral. 4-46
] Transter Pump(s) Stopped/Of ; Auxiliary/Amp's F837 f._._ FIRE/Flame/Heat/Smoke Detection ACTIVATE
_ Fire Suppression/Alarms/Comm. Links 4-47

i Compressor{s) Stopped/Off ; AUX/AMP's £.B. 4-38 i’""" Explosion/Sound wave/Pressure Wave
Detection = ACTIVATE 4-48

Activate Purge and Inert Systems 4-49 {____

**yapor Supplier] Tank Ling ISOLATION VALVE “A”
Valve = CLOSED ~ Positive Position Feedback 4-39

*System specific; Vapor Mgmt./Headspace push uses compressor/suction/pressure, with/with-out pump.

** For use on Systems with Vapor Mgmt.; necessary equipment to install, but application specific.

Isolation Bleed Valve(s) may be pressure/self-actuated; and or optional/CS/PLC controlted w/PPFB, / Pressure
Relief Valve/ P.R.V.

All actions are individually Identifible and all inputs/outputs are permenantly recorded with time and date
stamp for future review.

Optional =DUEL Optional / PPEB = Positive Position Feedback / FB = Feedback / AUX.= Auxiliary Contactor /
Amp’s = Ampere’s Draw
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Fig. 5A

Process Control Safety Emergency Stop/Shut-down INPUTS Instrumentated

EMERGENCY STOP-DOWN BUTTON
Manual Emergency Stop Device(s)

HIGH TANK LEVEL 5-02

HIGH Vehicle Motion/M

1S} 521A

SUPPLIER TANK

HIGH TANK LEVEL 503
RECEIVING TANK

LOW TANK LEVEL 504
SUPPLIER TANK

LOW TANK LEVEL 505
RECEIVING TANK

HIGH % LEL DANGER /LEAK CHECK 513

~——~*~—} SYSTEM POWER OUTAGE /LOSS 514

I HIGH FLOW RATE ALARM 515

"‘—l E R.C, DISCOMNECT =SENSOR ALARMS-16

HIGH TANK PRESSURE 5-06
RECEIVING TANK

HAGH TANK BRESSURE 507
SUPPLIER TANK

] COUPLER / ADAPTOR Connection =opt 5+17

—““*‘{ HYDRAULIC SYSTEM FAILURE 5-18

Communication Failure  5-19

-

HIGH SUPPLY LIME PRESSUIRE 5-08 [

]

HIGH-HIGH Strainer Diff./Pressure 5-084 l

.

HIGH VAPOR LINE FRESSURE = (opt]5-09 ]

{ LO PRESSURE CUT-OFF VAPDR COMP.{Optl5-SA l

},_A’

HIGH SEISMIC ALARM ={LAND)S-10

{ HIGH OXYGEN PERCENT %-SUPPLY LINES-11 ]

l

HIGH OXYGEN % - VAPOR LINE{opt)5-12 !

Winds / Metrological System 520

HIGH-HIGH MOTION /MOVEMENT 521
Tri ~ AXIAL fAccelerometer(s) [Sensor(s)

HiGH- HIGH Motion / MOVEMENT 5-22
Cable/TETHER/ CHORD switch/micro-swritch

FIRE / FLAME / HEAT / SMOKE-Detections-23

}_

I ARC /SPARK / STATIC-Optical Detection 5-24 }-—

l Explosion Jdound/press. wave detection 525

l,__

[ £ b e A §
k 7
[#

W

v 8

TOFIG. 5-B
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Fig. 5B
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Process Control Safety Instrumentated Emergency Stop/Shut=down

POWER : Process Control PROCESSOR INPUTS / OUTPUTS

DUEL / TWIN Power Source
-Grid Supplied / Two Sources
or
- Grid and Onsite Generation
- Duel Onsite/onboard Generator
5-26

Reliable Duel Feeders, Auto Transfer
SW, with twin/Duel Dedicated isolation
xfmr's for clean, redundant, isolated,
and Conditioned, Duel Feed For
U.P.S.Power Supply  5-27

Battery Powered (L.P.S. System
Power to Dedicated Safety Process
INSTRUMENT SYSTEM(P.C.S.) 5-28

EMERGENCY SHUT-DOWN 5-29

SYSTEM ; DEDICATED PLC/PROCESSOR /PCS 1/O

“C* = “A” + “B" + Plus Fire Activation/Comm.Links

“B”= Shutdown + XFER Line and Vehicle Release

“A" = Input Path = Transfer System Shutdown

TOFG. 53-C
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Fig. A
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Fig. 6C
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Fig. 7C
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